composites [5] reported tensile strength of kenaf fibers did not decrease, after being heat-treated at 160°C for 60 minutes, and flexural strength ability increased linearly for fiber content up to 50%, whereby biodegradability of kenaf/PLA composites decreased by 38% after 4 weeks of compositing. Reported in [7] , mechanical properties of kenaf/PLA composites were better than PLA on its own. Different to kenaf, rice is a main meal to some countries especially in Asia. In the process to get rice, rice husk was separated from paddy grain and normally the husk was burnt with no value for other uses. There has been research for rice husk/PLA composites by [6] in terms of its mechanical properties. Flexural strength of 85 MPa, flexural modulus of 4.0 GPa and impact strength of 30.0 Jm -1 has been reported for rice husk/PLA composites [6] . One of the environmental concerns is the increasing volume of electronic waste contributed by emerging electronic industries. The electronic wastes being dumped are commonly printed circuit boards (PCB) whereby the copper parts being the only valuable waste, and the substrate (commonly toxic substances) being dumped. Therefore, our aim in this study is to provide alternatives for electronic industries, from conventional and toxic PCB to environmental friendly substrates (green substrates). We demonstrate here for frequency-dependent substrates, especially for communication industries. For frequency dependent substrates, permittivity value of the material is important to be determined. This paper reports on a study involving the evaluation of complex dielectric permittivity, given by:
and loss tangent tan δ = ε''/ε' (2) of two types of fiber reinforce composites namely kenaf/PLA and rice husk/PLA with 50% loading each in the frequency range of 500 MHz to 10 GHz.
In this experiment, PLA was chosen as filler while kenaf and rice husk were used as raw materials as a basis for the fibers. The whole stem kenaf (WSK) of variety V36 was obtained from Malaysian National Kenaf Tobacco Board (MNKTB). The kenaf stems were chipped before being flaked to reduce the size of fibers. The kenaf flakes were then screened into different particular sizes. In this study, the kenaf fibers were sieved using 250 µm sieve shaker. The fibers were dried up in the oven at 70 o C for 24 hours until a constant weight was reached for further process. Meanwhile, rice husks were supplied by the Forest Research Institute of Malaysia (FRIM) in the form of fibers and used as received in the original form. The process did not involve chemical treatment of the fibers prior to processing.
The Poly Lactic Acid (PLA) granules used for this experiment was supplied by Biomer (Biomer ® L9000, molecular weight M w : 220 kDa; M n : 101 kDa, density: 1.25 gcm -3 , MFI: 3-6 g/10 min).
The composites were prepared using melt blending technique using Haake Internal Mixer at 50% fiber loadings meaning that the samples are being made of a composition in equal weight between the filler (PLA) and fibers. The melt blending was carried out at 170 o C at 50 rpm of rotor speed. The required amount of PLA was preheated for 2 minutes and then mixed with required amount of kenaf or rice husk fiber for 8 minutes. After the process of melt blending, the composites were removed and cooled at room temperature. Scraped composites were weighted according to the volume of the mold (150 mm x 150 mm x 1 mm). The composite samples were preheated at 175 o C without applying any pressure for 20 minutes to allow complete melting using hot platen press. The melted composite was then pressed for 5 minutes at 70 bar and then placed between two plates of a cold press platen to solidify and cool for 5 minutes at 25 o C.The samples were cut into a ring shape with inner diameter of 3.05 mm and outer diameter of 6.97 mm. To calculate the permittivity of all the prepared samples, the scattering parameters (S-parameters) from the VNA were needed to be evaluated.
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Fig. 1 depicts the experimental set-up involving a vector network analyzer (VNA), sample support for the one-port reflection measurement, and a personal computer as data logger. GPC7 coaxial transmission line from KEYCOM Company [10] is used as the sample holder, while the VNA was set to measure at the frequency range of 500 MHz to 10 GHz. The thickness of the sample has to be known precisely since it will affect the calculations of complex permittivity (ε). Fig. 2 shows a schematic representation of the KEYCOM sample placement at the coaxial holder. The measured dielectric permittivity (ε' and ε'') and loss tangent (tan δ = ε''/ε') for kenaf/PLA and rice husk/PLA results are shown in Fig. 3 . From 500 MHz to 3.35 GHz, ε' can be seen remaining constant at about 3.3. As it goes further to higher frequency, the permittivity value seems to decrease slowly. Results show that the permittivity value ranging from 3.3 down to 2.5 across the huge frequency range. The imaginary components, ε'' also consistently low values that is (0.0180 -0.240) across the frequency range. Fig. 4 shows real (ε') and imaginary part (ε'') of the permittivity for 50 % rice husk and 50% of PLA loading. As frequency increases, the real permittivity (ε') value seems to decrease slowly. Value of real (ε') permittivity is almost at 3 from 500 MHz to 3.35 GHz. The value decreases until it reaches 2.42 at 10 GHz. Meanwhile, imaginary part values (ε'') are in the range of 0.0168 to 0.218. Loss tangent for each composition is shown in Fig. 5 . Loss tangent is calculated from Equation (2). In general, there are not so much differences between the loss tangents for kenaf/PLA composition with rice husk/PLA composition. Both composites have low loss tangent not exceeding 0.1. The results of this experiment involving the dielectric properties of kenaf/PLA compositions and rice husk/PLA compositions show the dependency of complex permittivity (ε' and ε'') parameters on the frequency, in the range of 500 MHz to 10 GHz. From observation, real permittivity (ε') parameter shows significant variation with frequency range. It is also observed that kenaf/PLA composition with the same weight content have higher permittivity (ε') value compared with rice husk/PLA composition. The results show that both kenaf/PLA composite and rice husk/PLA composite can be used for microwave applications due to its permittivity range and low loss tangent comparable to existing commercial substrates for example, epoxy-based dielectrics.
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